Introduction: There are few population-based studies conducted in Brazil outside the major urban centers, the prevalence of overweight, obesity and associated factors in the up country cities remains not noticed. Particularly, the characteristics of this phenomenon are unknown in the mountain regions of Santa Catarina (state of the southern region), which concentrate the lowest economic and social development of the state, where culture, dietary habits and climate are quite peculiar. Objective: To estimate the prevalence of nutritional status and its association with self-reported diseases in adults of Lages, Santa Catarina. Methods: A cross sectional study including adults was conducted (n = 2022). Demographic information was collected as well as anthropometric measurements, through a number of interviews and physical examinations. The outcome of the study was the body mass index (BMI). The descriptive statistic was performed, as well as simple associations between BMI and the independent variables by sex. Correlations between BMI, abdominal circumference and self-reported diseases for men and women were tested separately. Results: The prevalence of normal weight, overweight and obesity among men was 41%, 39% and 19% respectively. Among women, the prevalence rates were 43%, 31% and 26%. It was observed that the obesity increase is correlated with low levels of education. The greater the BMI the more negative was the self-assessment of health. It was found a positive correlation between BMI and abdominal circumference, with diabetes mellitus and high blood pressure levels. Conclusions: There was a high prevalence of overweight and obesity in Lages, SC. Strategies involving the various sectors of the community should be considered to reverse this process.
INTRODUCTION
Obesity is being considered the most important nutriational disorder in developed and developing countries [1] and represents a significant change in the profile of health and disease in the world in recent years. In the most-recently published statistics, over one-third of the US population and 10% of the population in poor countries are currently classified as overweight. In the Americas, research shows a high level of obesity for both sexes. Obesity is less prevalent in African countries. In Asia, the prevalence is higher in urban population. In economically more advanced regions, the prevalence patterns of obesity may be as high as in industrialized countries [2] .
The increasing prevalence of obesity at preschool age, the early occurrence of adiposity and a rapid weight gain are some risk factors that can increase the development of obesity in more advanced ages [3] .
In Brazil, there are studies demonstrating the clearly decline in malnutrition-especially in children under five years, and a significant increase in overweight and obesity in all age groups. Historically, malnutrition was the condition of nutritional status that caused most concern on Public Health, especially among children.
The population-based health data are widely recognized tools for gathering information actions, and they also make possible the describing and monitoring of the differences between subgroups and the analysis of the differentials of income concentration in health as well as the investigating of interventions in different aspects. The monitoring of the trend in the health status, the behaviors related to health, and the access and use of services by the population require the use of regular health surveys which most appropriate elements do identify temporal changes in the risk factors and in the frequency of chronic diseases in populations. This search strategy has been used internationally for a few decades and more recently also in Brazil in order to collect information to assess the various dimensions of population health, enabling the monitoring of fluctuations and historical trends of the epidemiological pattern among different communities considered at the same period or from the same population at different periods. In the area of health, national experiences regarding the comparison of data from periodic health surveys are still recent [4] .
The National Household Sample Survey (PNAD) from the Brazilian Institute of Geography and Statistcs (IBGE)-a population-based survey with national coverage in Brazil, whose data are collected from probabilistic samples of the population-included the first health supplement in 1981. Since 1998 these supplements have been applied systematically, at every five years, enabling the monitoring of trends identified from various indicators [4] .
In Brazil, the challenges involving the population to reach a great level of nutrition are many. The complexity of dietary problems, resulted from the nutritional transition occurring currently in the country, is imposing urgent rewards in healthcare, in order to respond the new nutritional demands. The nutritional transition can be conceptualized as a phenomenon in which changes occur in the distribution patterns of eating problems in a certain population. In general, it refers to the passage of under nutrition to obesity. In Brazil, nutritional transition assumed a singular profile. As such, the inefficiency in resolving satisfactorily the dietary problems associated with the absolute shortage of food, the country lives with distinct nutrient profiles, sometimes overlapped. The tendency of malnutrition evolution is noticeable, as well as the permanence of nutritional anemia and the increase in obesity and the diseases related to it [5] .
Nutritional changes take different aspects depending on the geographic region studied; factors such as family income, education, lifestyle, number of children per family will determine different prevalences. There are few population-based studies that are conducted outside the major urban centers, therefore, the prevalence of obesity and overweight remains unknown even as the factors associated with it in the interior municipalities of the country. Particularly, the characteristics of this phenomenon are unknown in the mountain regions of Santa Catarina, regions with the lowest economic and social development of the state, where culture, dietary habits and climate are quite peculiar [6] .
In adults, the prevalence of malnutrition has fallen to low levels as 3.6% among men and 1.6% among women (urban area of southern Brazil) [7] .
Obesity imposes high costs on health's systems of a number of countries. About 1.6 billion adults (above 15 years) are considered over the ideal weight and 400 million are considered obese [8] . There is evidence that half of the adult population in Brazil were overweight between the years 2008 and 2009 [9] .
This change in body mass is reputed as a participant on the range of chronic non-communicable diseases, which has the prolonged natural history with multiple complex risk factors as characteristics. The clinical manifestations are usually chronic, of long latency period and asymptomatic course, with periods of remission and exacerbation, evolving for the emergence of disability or even death. Its importance resides not only in the extent of physical damage, but also in the social and psychological impact that they cause, with a reduction in quality of life as one of its consequences [10] .
In Europe, there has been an increase between 10 and 40% of obesity in most countries, in a period of 10 years, mainly in England. Australia, Japan, Samoa and China also presented an increase in the prevalence of obesity, although China and Japan still present the lowest prevalence. Studies on secular trends in the body mass index (BMI) of adults are found with some frequency in developed countries [1] .
Evidence shows an increase of the relative risk of death by different causes according to the increase in the body mass index (BMI) [11] , correlating it also the development of various diseases such as cardiovascular, diabetes mellitus, among other [12] [13] [14] . Anthropometry stands out as being a low-cost tool with quick and effective results in diagnosing obesity. Some measures such as abdominal circumference, in addition to evaluating obesity, are related to increased risk of developing complications, as cardiovascular and metabolic diseases [15] .
Knowing the behavior of overweight and diseases associated with it is critical to developing for more effective strategies in healthcare [10] . The body mass index and abdominal circumference are currently the most frequently used data and easy applications that are used in population studies. Although weight is the variable most directly related to the metabolic and osteoarticular changes, overweight can only be assessed in relation to height.
The BMI has emerged as a method to have these two aspects in a single measurement [16] . It is the most commonly used indicator to assess the nutritional status in population-based studies. The strong correlation between BMI and the body composition, the ease of its measurement and its relation to morbidity and mortality are enough reasons for its use in epidemiological studies, in association or not with other anthropometric measurements [17] . However, BMI has some limitations as: correlation to its stature, to fat-free mass especially in men and to body proportionality (relative size of the legs/ trunk). Therefore, it is not appropriate for some situations where the information about the body fat is not correct, such as elderly persons and athletes. In the elderly there is a reduction of lean body mass and an increase of body fatness, but BMI can remain stable in the course of these changes [16] . Athletes have increased lean mass, which may overestimate the BMI.
The purpose of this study was to evaluate the anthropometric profile (weight, height and abdominal circumference) of the adult population and its association with self-reported diseases of the urban area of Lages, SC. Lages is located in the mountainous region of the state, 176.5 kilometers distant of Florianópolis, the capital of the State. In the year 2005, the population of the city was 166,733 inhabitants, and 97.4% of them belong to urban area [18] .
METHOD
It was conducted a cross sectional population-based study. On a population of adults, 20 to 59 years of age, completed when the study, both sexes, living in the urban area of Lages. This age group covers approximately 52% of the total population in the municipality, accounting around 86.998 people [18] , for the sample it was used the formula for the estimation of the prevalence. The calculation of the sample size was performed through the program Epi Info [19] . The final sample consisted of 2.051 adults. The sampling process was conducted across conglomerates from the geographical distribution. 60 census sectors were randomly selected among the 186 existing in Lages [20, 21] . The simple sampling random was used to the draw, without replacement, through tables of random numbers [22] .
Were not included in the sample, being considered as missing, the households visited at least four times, included at least, one visit on weekend and one visit at night, where the examiner/interviewer could not locate the person to be interviewed or if there was refusal in participating. Were excluded from the sample: pregnant women, amputees, bedridden, patients with casts, carriers of psychiatric disorders and those who for some reason had no conditions to stay in the proper position of measuring.
The socio-demographic information were collected through interviews and anthropometric measurements, both were performed at home. The outcome of the proceedings was the BMI index, obtained by dividing the weight (in kilograms) and height (in meters) squared. The categorization adopted was in accordance with the criteria established by the World Health Organization (WHO) [2] . This study considered as eutrophic individuals those with a BMI between 18.5 and 24.9 kg/m 2 , overweight BMI between 25.0 and 29.9 kg/m 2 and obesity BMI ≥ 30 kg/m 2 . The body weight was measured with individuals wearing light clothing, without shoes, standing position, feet together, arms positioned along the body, with the palm facing leg [23] . Portable digital scales with a variation of 0.1 kg and capacity up to 150 kg were used for measuring weight. The participants were weighed only a single time, and the measures were recorded. The measurement of height and waist was performed using a non-elastic tape. Height was estimated by fixing the tape measure on a vertical surface without base boards a 100 centimeters from de floor with the aid of an adhesive tape. The individuals were without shoes or head adornments, in a standing position, with heels together. These, gluteus, shoulders and head should touch the vertical surface of the wall. The line of vision at the moment of inspiration was horizontal [23] . The pattern adopted was performed according to the normative standards of the Brazilian Society for Nutrition. The measurement of abdominal circumference was made through a non-elastic tape, with a capacity of 1.5 meters, with subdivisions of 1 millimeter. The individual was in the standing position. The tape surrounded the higher abdominal circumference. The record proceeded at the time of expiration [19] . The values defined as cut off points were: 94 centimeters for men and 80 for women, recommended by the World Health Organization (WHO) [2] . During the interviews pressure levels were measured with pressure monitoring device, in two stages, at the beginning and the end of the process, and the second measurement was considered. The high blood pressure levels were defined with values of BP ≥ 140/90 mmHg [24] . Concerning the self-reported diseases, the individual has been asked if the doctor had said that he has chronic obstructive pulmonary disease (COPD), cerebral vascular accident, diabetes, hypertension or tuberculosis. Information concerning the level of satisfaction of health were collected through Likert-type scale and subsequently categorized into positive, regular and negative. The socio-demographic information collected included sex, age in years, and per capita incomes (in Brazilian currency-Real) based on the previous month the study was conducted, subsequently analyzed according to quartiles of the distribution and the number of years of completed education (<4, 4 to 8 years, 9 to 11 and >11).
The construction of the database and the double entry were performed thorugh the statistical package Epi Info version 6.0 [19] . Descriptive statistics with the use of averages and proportions was performed. Simple associations between BMI and the independent variables for each sex were tested through the Pearson Qui-squared test for linear tendency. The Pearson's linear correlation was used to assess the level of correlation between BMI and abdominal circumference according to sex and selfreported diseases. The value of p < 0.05 was considered for statistical significance. All analyzes were performed with STATA 9 [25] . The project was submitted and approved by the Ethics in Research Committee of UNI-PLAC-number 001 -007. If it were any health problems observed with the respondent, the interviewers submitted them to the nearest Health Care Unit.
RESULTS AND DISCUSSION
A total of 2.022 adults aged between 20 and 59 years which corresponds to a response rate of 98.6% were interviewed. The sample consisted of 61.4% females and 38.6% males.
Regarding to the nutritional state, most of the respondents were eutrophic in both sexes; however, among those with excess weight, there was a prevalence of overweight among men and the opposite occurred regarding obesity demonstrating a higher percentage among women.
Comprehensive data come from national health and nutrition surveys performed in the United States between 1960 and 1994. These surveys documented a progressive increase in the prevalence of obese adults, and in the period of 1976 to 1994 there was an increase in obesity among men, in the proportion of 12.3% to 19.9%, and among women from 16.9% to 24.9% [2] .
Most eutrophic belonged to the lower age groups, those with overweight in intermediate ages between 30 and 39 years, while the obese were distributed more frequently in the higher age groups ( Table 1) . It was observed in this study, a frequency of BMI below 18.5; less than 2%, indicating the absence of energy deficits adult population in urban Lages. As a result, the group of underweight was added to those with normal weight status in all analyzes.
The highest frequency of eutrophic was in the third income quartile, while those with excess weight were in the lowest quartiles. The lower the BMI, the more positive was the perception of health ( Table 1) . It was observed a linear relation between obesity and the levels of education (p < 0.001).
In respect of the self-reported diseases, diabetes mellitus showed a higher distribution for male and among those overweight, followed by the obese (p = 0.001). For females there was a positive relation of diabetes with BMI, with the highest prevalence observed among obese individuals (p < 0.001). In men, it was found a larger percentage in high tension levels (blood pressure above the normal settings), among those overweighed, followed by the obese (p < 0.001). For females, the higher the BMI, the higher the incidence in high blood pressure (p < 0.001). The prevalence of cerebral vascular accident was 1.43%. The greatest distribution was found among the overweighed in both sexes, but without statistical significance (p = 0.496). With reference to bronchitis, to both sexes, the highest prevalence was found among eutrophic individuals, with p = 0.849, also not statistically significant ( Table 2 ). Figure 1 shows the positive correlation between BMI and abdominal circumference for both sexes (p < 0.001). Studies conducted in several centers have shown a correlation between BMI and abdominal or visceral fat (abdominal circumference). The abdominal fat has its importance on cardiovascular diseases because of its frequently association with dyslipidemia, hypertension and insulin resistance [26] . Although abdominal circumference was classified, according to cut-off points suggested by the World Health Organization as 94 cm for men and 80 cm for women, as a measure of metabolic risk increased, few studies in Brazil evaluated the appropriateness of the use of this indicator, as well as the most appropriate cut-off points for the Brazilian population [27] . Study conducted in Cuiabá, Mato Grosso-Brazil, shows that these cut-off points as measures of metabolic risk are lower than that recommended by the World Health Organization [19] . The results of this study are quite statistically consistent, but further researches are needed to better define the cut-off points for the Brazilian population and rather in different age groups. It is possible that in the future it may have only one single measure, using a very low cost solution as the tape measure, a high accuracy tool as a predictor of metabolic diseases. Figures 2 and 3 show a positive correlation with abdominal circumference with self-reported diabetes mellitus and high blood pressure for males and females, respectively (p < 0.001).
The results of this study show the high percentages of overweight and obesity, but it would be precipitate to say that overeat is replacing the food shortage problem, as this study has a cross-sectional design and was the only one held in the region, not satisfying the requirement of temporality between the possible cause and the presumed effect so that it can make such an inference. The high prevalence of overweight is not unique to Lages, as found by the process of nutritional transition, taking place throughout the country and also in other developing countries, especially Latin America and China, whose transformation phenomenon closely resembles the Brazilian one [28] . Factors such as low physical activity, ingestion of high caloric density food associated with other sociocultural, environmental and genetic factors contributed to high prevalence of overweight and obesity found on this search. Concerning the association between age and BMI, with a prevalence of overweight between 30 and 39 years and of obese in over 50 years; it is important to point that the incidence of cardiovascular diseases and diabetes mellitus type 2 are more common at these ages. These sort of disorders are often serious and may be fatal at this period of life, coinciding with the period of individual's greatest productivity.
The WHO MONICA study (Monitoring of Trends and determinants in Cardiovascular Diseases) has revealed significant data about the worldwide prevalence of obesity, BMI values between 25 and 30 are responsible for most of the impact of overweight on certain co-morbidities associated with obesity. About 64% of men and 77% of women with diabetes mellitus, non-insulin dependent diabetes could, theoretically, prevent the disease if they have a BMI less than or equal to 25. Among the population of 35 to 64 years of age, the prevalence is of 50% to 75% of overweight and obesity, with the prevalence in female population [2] .
Concerning schooling variable, the results indicate an inverse association between educational level and obesity, similarity to what occurs in developed countries [29] . Considering the surveys from the Estudo Nacional da Despesa Familiar (ENDEF), Pesquisa Nacional sobre Saúde e Nutrição (PNSN) e Pesquisa sobre Padrões de Vida (PPV 1996-1997)-all performed in Brazil [30] , it was observed that the risk of obesity was growth in all levels of education, tending to be higher for men and women with greater schooling, however, it was reported a stability or even decrease in female rates in woman with high or medium schooling in the second period. For males there was still a positive trend, but with less intensity than in the first period.
Comparing the results with studies conducted by Monteiro [7] and Gigante [31] , even in the case of a unique and cross-sectional study, there was a high prevalence of overweight among those with low education [7, 31] . better understand the adverse effects of obesity that are advertised through various means of communication and have a greater chance of acquiring and consuming lowercalorie foods and practice regular physical activity.
The tendency to overweight among people belonging to the poorest groups of the urban population has been corroborated by several studies [22, 33] . In the study of the distribution of malnutrition and obesity, based on data obtained by PNSN [34] , occurred high prevalence of overweight in the lower-income classes, especially among women, in groups of up to 0.25 minimum wages per capita, 13% of them, approximately, had a BMI above 27.7 kg/m 2 , corresponding to the 95th percentile. In the period between 1975 and 1989 [35] the rate of obesity among men and women increased 92% and 63%, respectively, and this increase was higher in the lower income group. In the second period between 1989 and 2003 [35] , an increase in obesity among men remained higher for the poorest class. For the female population, however, the obesity rate has remained stable as a whole, however, increased by 26% among women belonging to the two lowest income quintiles and decreased by 10% among women belonging to the three highest income quintiles. In Brazil, according to the above data, in 4 decades, it occurred a nutritional transition (from malnutrition to obesity), where in the developed countries of Europe this
Copyright © 2013 SciRes. OPEN ACCESS nutritional transition took a century. Despite uncertain causes that justify the world's increase in obesity, three hypotheses are objects of study. One of them proposes the possibility of populations present themselves genetically more susceptible to obesity, which associated with certain environmental factors, should increase the chances of this happens. This hypothesis would explain the rise in obesity in low-income populations, linked to a supposed "economic genotype", it means that in cases of food shortages the genes related to obesity would be a guarantee of survival, however, in periods of excess, such genes would become would become detrimental. The second hypothesis, the most studied, attributes the increasing trend of obesity in developed and developing countries to the decline of energy expenditure of individuals. The lower energy expenditure would be associated with occupations that would require less physical efforts. Dietary factors such as lower fiber intake and increased consumption of fats and sugars would also be considered [36] . A third hypothesis would result in a protein-energy malnutrition in early life stages, in this case, obesity would be a sequel of malnutrition. The energy and protein restriction would cause changes in the central nervous system in order to facilitate primarily the accumulation of body fat, causing a tendency to positive energy balance, when the easy access to food occurred [37] .
The presence in this search of a high prevalence of overweight in low-income populations is very similar to other population-based studies conducted in other regions of the country [27, 31] .
Facing this reality that affects adults from impoverished segments of society, deprived by the assistance of the private sector and depending on the public health system, constitutes a new challenge to public health, changing olds paradigms which showed the highest prevalence of obesity among people with greater incomes.
The health's satisfaction variable shows how those with higher BMI have difficulty in perceiving their health. It is possible that eating disorders may influence the perception of health, but it is plausible that the concern with body image also assisted in its evaluation. In this aspect, there is the influence of the means of communication that emphasize thinness as the ideal model of social representation to be achieved.
A significant association between BMI and self-reported diabetes mellitus and blood pressure levels was identified. These values, however, must be interpreted with caution, not eliminating the possibility of reverse causation bias, inherent in cross-sectional studies. Even though, the biological plausibility as well as the magnitude of the results suggests that the results may be interpreted as potential causal factors. This association persisted regardless of the genre.
FINAL CONSIDERATIONS
Undoubtedly, the overcoming of eating problems in the country involves intricate aspects. In this context, the proposal of health promotion suggests a promising path for food and nutrition areas. Primarily because it is a strategy that articulates different sectors and social individuals where there are issues such as: health model under the approach of completeness; articulation of technical and popular knowledge; empowering and enabling individuals, partnerships in action; sectors division of public and private agencies, strengthening of community action; popular education; citizenship; public ethics; among others [5] .
With these results, the multiplication of initiatives that are still incipient in the country is proposed, focusing on the nutritional reality aiming to reverse this process interrupting the cycle of a high prevalence of overweight and its association with chronic non-communicable diseases. Suggestions among other measures are: optimizing health activities in essential care (a free service to the public by the Unified Health System (SUS-is the health care system that is free to the entire population of Brazil)), providing nutritional counseling training to all members with more effective participation of health agents; implementation of community gardens, creating awareness of the importance of micronutrients and fiber in healthy eating; incorporating these programs with their local university courses in health, social sciences and technology, integrating them in a multidisciplinary, but mostly interdisciplinary; using the space in schools and health unities for the construction of gyms with extended hours of use, including weekends and school holidays, aimed at all ages, with monitors and adequate health care. Associated with those, the use of all means of mass communication in the country for disseminating educational actions that reproduce the harmful consequences of obesity can help people realize the importance of changing eating habits and increasing physical activity.
This search showed that Lages has a high prevalence of overweight in adults in the urban region, associated with high blood pressure and self-reported diabetes. Further epidemiological studies are needed for monitoring this population of nutritional risk, aiming at an adequate caring, offering scientific topics for both public and private sectors, based on their reality.
Also, it defines the priorities of the population. Taking into consideration regional aspects and providing health education actions are important steps for successful prevention and control of obesity [10] .
This apparent "health status", with high prevalence rates of overweight and obesity, hides a new challenge to public health that could jeopardize the entire health system, damaging the society, family and the individual which may have lower quality and life expectancy.
